available data. Since CAP guidelines first appeared, new problems have emerged, including an awareness of new pathogens (severe acute respiratory syndrome virus and H1N1 influenza), as well as the emergence of resistance among established pathogens (pneumococcus, Staphylococcus aureus). Additionally, despite an extensive number of published studies, management controversies remain, which guidelines have addressed, including who to admit to the hospital and intensive care unit (ICU), what prognostic scoring systems are best, what diagnostic testing should be done, and which therapies should be used and for how long. In the development of guidelines, information from thousands of studies was synthesized and evaluated to answer these questions. However, when different experts review the same data, they sometimes reach different conclusions and different recommendations. This may reflect the fact that, given their own individual expert experience, often influenced by the country in which they practice, and the economic resources available to them, they consider the same information to be of different relevance to their patients.
Why Do We Need CAP Guidelines?
The need for guidelines and a policy to achieve a more uniform approach toward empirical treatment tends to vary from country to country, from hospital to hospital, and from department to department. In the United States the most recent guidelines were published in 2007 as a joint effort of the American Thoracic Society (ATS) and the Infectious Diseases Society of American (IDSA). These guidelines were widely adopted worldwide and used to guide the management of CAP. In the United States, part of the interest and relatively uniform adoption and application of guidelines has come from the fact that Medicare, the largest insurer in the country, has developed performance measures for CAP that all hospitals must follow and that are publically reported.
In addition, in the near future, US hospitals will be "paid for performance" that will include how often they adhere to CAP guideline recommendations in the care of patients.
In recent years, the number of published articles about medicine has increased at an impressive pace. In PubMed, the number of articles about pneumonia published during the period 1978-1993 and 1993-2008 was 1.5 times and 2.5 times higher than before 1978, whereas the number of articles mentioning "recommendations" and "guidelines" together with "pneumonia" was 11 times and 96 times higher than before 1978, respectively (unpublished data) (►Fig. 1). This reflects not only the development and adoption of guidelines in the United States but also the fact that many countries have adapted the process to their own health care environment, preferring national recommendations rather than one guideline that is applied worldwide for each disease.
A study comparing bacteremic pneumococcal pneumonia in Sweden and the United States from the time before pneumococcal resistance was a cause of concern in the latter country is a good example of varying antibiotic practices and why each country needs to develop recommendations to fit its needs. In this study, the empirical therapy of CAP in American and Swedish patients, respectively, was penicillin or ampicillin in 34% versus 83%, a cephalosporin in 29% versus 6%, an aminoglycoside in 20% versus 3%, and two or more drugs in 37% versus 5%. 3 Because combination treatment is still infrequently used in Sweden for the empirical treatment of hospitalized patients with CAP, implementation of North American guidelines, which recommend both a β-lactam and a macrolide, or a respiratory quinolone, would be considered an overuse of antibiotics in Sweden. The same would apply in several other European countries. Part of the impetus to guideline development has come from the numerous studies worldwide showing that, with the implementation of CAP guidelines, several outcomes have improved, including reduced costs and length of stay, inhospital mortality, and the number of days on mechanical ventilation (in those intubated). [3] [4] [5] [6] [7] Because of these benefits, in the United States, measurement of adherence to guidelines has been conducted on a national level.
How, When, and Where Have Guidelines Been Developed?
The first set of guidelines for CAP were the Canadian and the ATS guidelines, developed by different scientific societies but sharing four of the authors, which were both published in 1993. These guidelines established an approach that has been generally used by other organizations, namely using a literature review, more recently with evidence grading, stratification of patients according to severity of illness and risk factors for specific pathogens, and provision of management recommendations for each subset of patients. 31 In this study there were no differences in the incidence of these microorganisms in the different world areas. In some parts of the world, economic factors such as malnutrition and the incidence of HIV/AIDS could impact on the etiology of CAP. The World Health Organization divides countries according to their per capita income into low (less than US$200/year), lower medium, high medium, and high income. There is a clear correlation between lower income and malnutrition, which could also relate to the presence of HIV infection. Pneumonia is the second or third cause of death among the 10 countries with a high HIV/AIDS prevalence, and most of these are low income countries. On the other hand, pneumonia is the second or third cause of death in the two countries with lower income among the 10 countries with a high prevalence of HIV/AIDS, but the fifth cause among those with the highest income. 32 In countries with a high incidence of HIV/AIDS, this factor, not the geographic location, leads to Pneumocystis jirovecii or other HIV-associated pathogens as a cause of CAP. 22 Differences in the health care systems, in local practices regarding hospitalization criteria, and in antimicrobial availability, but not differences in the possible pathogenic microorganisms, are the main reasons justifying the need to have local instead of global guidelines for CAP. However, there are specific regional considerations of pathogens, with some parts of the world having a high enough incidence of tuberculosis, that this diagnosis needs to be considered in patients presenting with CAP, and there are unusual pathogens specific to certain locales, such as melioidosis in Southeast Asia and Thailand.
How Different Is the Evidence on Which Most Guidelines Are Based?
The method of developing guidelines has evolved during the last 15 to 20 years, and committees generally review a large number of studies, with the latest European guideline citing 565 references. 33 The synthesis of the data is dependent on the composition of the committee, and depending on the background and experience and specialty of the experts, the interpretation and importance of any study may vary. 
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The Europeans used these study findings about the efficacy of combining a β-lactam and a macrolide or the use of fluoroquinolone monotherapy to conclude that data supporting "the use of such antimicrobial agents in these patients remains very limited." 9 The American guidelines concluded that the recommendations using these antimicrobial regimens "were based on retrospective studies demonstrating a significant reduction in mortality." 35 From a global perspective, the development of high-quality and updated guidelines adapted to the regional, national, or local realities is necessary, and one international guideline does not fit all needs.
Issues and Recommendations in US Guidelines, and How These Compare to Other Global CAP Guidelines
The recently published ATS/IDSA guideline reflects issues in management that may be unique to North America. 35 Specifically, North American guidelines reflect bacteriologic considerations that may not be relevant elsewhere; antibiotic regimens differ from those used in other parts of the world, particularly Europe and the United Kingdom, based on a combination of bacteriologic data and philosophy about interpreting the importance of some data. In addition, US guidelines have recently incorporated quality and performance measures into recommendations, an approach that is specific to the US health care environment.
Epidemiology of CAP in the United States and Its Relationship to Guideline Considerations
In 2004, pneumonia, along with influenza, was the eighth leading cause of death in the United States, the sixth leading cause of death in those over age 65, and the number one cause of death from infectious diseases. 35 In the United States, patients with CAP are primarily managed out of the hospital, but those admitted to the hospital consume the greatest 
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proportion of economic resources. In one study, of the over 5.6 million people diagnosed with CAP in the United States, the majority, 4.6 million, were treated out of the hospital. 36 In 2005, there were 1.3 million hospitalizations for pneumonia in the United States, with 60% of those who were hospitalized being over the age of 65. 37 The cost of care for patients with CAP in the United States is high, but the elderly account for a disproportionate amount of this cost, largely because they often require inpatient treatment, reflecting their high frequency of comorbid illness. Although those over age 65 account for only about one third of all cases of CAP, they are responsible for more than half of all costs for this illness. 36 In addition, many elderly individuals are now classified as having health care associated pneumonia (HCAP), because they live in nursing homes or come into frequent contact with the health care environment (dialysis, home infusion therapy, repeated hospitalization), and current recommendations define these patients as needing different therapy than those with CAP because of a presumed high frequency of infection with nosocomial, drug-resistant pathogens. 38 Several recent studies have questioned whether HCAP should be considered a form of CAP or nosocomial pneumonia, but interest in this entity seems uniquely American, with some Europeans expressing the opinion that these patients should be treated as CAP, and with the new European respiratory infection guidelines stating that this term is not relevant in Europe.
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The reported mortality of CAP varies from less than 5% among outpatients to approximately12% among all hospitalized CAP patients, but it rises to over 30% among those admitted to the ICU. 39 The elderly have both an increased incidence of pneumonia and an increased mortality, compared with younger populations. 39 In one study, the mortality of CAP was 8.8% overall but was only 4.5% in those aged 18 to 44, compared with 12.5% in those over age 65. 39 CAP may have not only short-term, but longer-term mortality implications, with one large Medicare study of over 150,000 patients admitted to the hospital for CAP being compared with Medicare patients admitted to the hospital for other diagnoses (having five controls for each pneumonia patient). 40 CAP patients had both a higher inpatient mortality than the controls as well as a higher 1 year mortality rate. Although the in-hospital mortality rate for CAP patients was 11%, at 1 year, these same Medicare patients had over a 40% mortality rate.
41

Bacteriologic Considerations in the United States Atypical Pathogens
One of the major differences between CAP therapy recommendations in the United States versus other parts of the world is the recommendation that all patients receive empirical therapy not only for pneumococcus but also for atypical pathogens, which include Legionella pneumophila, Chlamydophila pneumoniae, and Mycoplasma pneumoniae. This approach is based on studies that show a high frequency of atypical pathogens among both outpatients and inpatients, as well as a wealth of outcomes data (mostly retrospective, and from ill inpatients, many of whom are severely ill) that the addition of a macrolide to a β-lactam is associated with reduced mortality. 34, [42] [43] [44] [45] [46] It is uncertain whether the benefit of macrolide therapy being added to β-lactams is due to atypical pathogen coinfection or the antiinflammatory effect of macrolides, but the benefit appears to be greater for the addition of macrolides than for the addition of a quinolone.
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Although atypical pathogens have been thought to be most common in young and healthy individuals, in one study from Ohio they were present in patients of all ages, including the elderly, and even those in nursing homes.
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Atypical organism pneumonia may not be a constant phenomenon, and the frequency of infection may vary over the course of time and with geography. In one study of Medicare patients evaluated over three different calendar years, the benefit of providing empirical therapy directed at atypical pathogens was variable, being more important in some years than in others. 48 Although there are data to suggest that atypical pathogens occur with similar frequency outside the United States, as already described, their role is thought to be less important in European guidelines and in recommendations from the British Thoracic Society.
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Pneumococcus
In the United States, there are several considerations for pneumococcus that differ from thinking in other countries. First, although as many as 40% of pneumococci may be penicillin resistant, current levels of resistance are relatively low in the United States, and resistance rarely leads to an adverse clinical outcome. 40 In addition, unlike the situation in many countries in Europe, macrolide resistance is more often efflux mediated than ribosomal mediated, and thus macrolide resistance is at a lower level in the United States than in Europe. 49 Based on these findings, US guidelines allow some select outpatient and inpatient populations (young, no cardiopulmonary comorbidity, no recent antibiotic therapy, no recent hospitalization) to receive macrolide monotherapy. In spite of this recommendation, relatively few patients actually receive macrolide monotherapy. Finally, several studies, some from North America, have shown that if pneumococcal bacteremia is present, dual initial therapy, usually with the addition of a macrolide to a β-lactam, is associated with a reduced mortality compared with single-agent therapy, and thus it may not be possible to use focused monotherapy, even with sensitive pathogens. with resistance has declined. Although the clinical impact of resistance on outcomes such as mortality has been hard to show using older definitions, with the new definitions of resistance, very few pathogens will be defined as resistant, but those that are may affect outcome. In one large study of United States, if those who did not die in the first 4 days were excluded, then penicillin resistance did not increase mortality unless organisms had a penicillin MIC of 4.0 or higher or a cefotaxime MIC of 2.0 or higher, both of which were exceedingly uncommon.
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In early studies, resistance was defined as intermediate with a penicillin MIC of 0.1 to 1 mg/L and high-level resistance as an MIC of at least 2 mg/L. There was no impact of resistance on mortality in the mid-1990s, especially after adjusting for severity of illness. With higher levels of resistance, outcomes such as mortality and the development of suppurative complications such as empyema are more common. 51, 52 In a group of US patients with pneumococcal bacteremia, of which more than half were HIV positive, organisms with an MIC of at least 2 mg/L were associated with mortality. 53 On the other hand, in another US study, severity of illness, and not resistance or accuracy of therapy, was found to be the most important predictor of mortality.
54
As mentioned, macrolide-resistant pneumococcus is also occurring with increasing frequency, and up to 40% or more of organisms may be resistant to these agents in vitro. However, most macrolide resistance in the United States is low level and due to an efflux mechanism, a type of resistance that may not be clinically relevant because local concentrations of macrolides at respiratory sites of infection may be adequate for effective therapy. However, resistance is at a higher level, especially in Europe, and is due to an inability of the antibiotic to bind to its ribosomal site of action; this form of resistance is more likely to be clinically relevant. Reports of macrolide failures in CAP have appeared in North America, but such failures are not always associated with an increased risk of mortality.
55 Even patients without macrolide-resistant pneumococcal infection can fail macrolide therapy, but they tend to be older individuals with serious underlying disease. In one US-based study, patients with organisms harboring in vitro macrolide resistance, even if bacteremic, have been reported to recover with only macrolide monotherapy.
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Resistance of pneumococcus is uncommon with quinolones, which are ordinarily a reliable class of antibiotics for these organisms, and a widely used class of drugs in the United States. In general, one important risk factor for resistance is repeated use of a given agent in the same patient. In one North American study, pneumococcal resistance to β-lactams (penicillins and cephalosporins), macrolides, and quinolones was more likely if a patient had received the same agent in the past 3 months. 57 With these data in mind, new US guidelines have suggested that CAP patients not receive the same antibiotic as in the recent past, with the cutoff of defining this time interval as being within the past 3 months. One other consideration with the empirical use of quinolones relates to the local frequency of tuberculosis. Quinolone therapy can mask the diagnosis of tuberculosis and should not be used if this diagnosis is possible. In the United States, this is generally not a concern unless the patient is in a high-risk group or is HIV positive, whereas in other parts of the world, the use of quinolones is more limited because of concerns with using it in patients who might have tuberculosis.
Need for Dual Therapy of Pneumococcal Bacteremia
As mentioned, in several retrospective studies, most from North America, the use of dual therapy for pneumococcal bacteremia has been associated with a lower mortality than that for therapies involving a single agent. 42, 43, 45, 46 In one retrospective review of 225 patients with pneumococcal bacteremia, 99 received single effective therapy, 102 dual effective therapy, and 24 received more than dual effective therapy. 46 Even though multiple drugs were given to sicker patients as reflected by Acute Physiology and Chronic Health Evaluation II (APACHE II) score and the Pneumonia Severity Index, the odds ratio for death was threefold higher for those who received single effective therapy. At least three other studies have also shown a benefit of combination therapy for pneumococcal bacteremia, with the greatest impact being in those with severe illness. 42, 45, 47, 58 It is difficult to translate these data into guideline recommendations because all of these were retrospective, and the implications for continued therapy once blood culture results are known is unclear given that the studies only looked at outcomes in relation to initial empirical therapy.
Community-Acquired Methicillin-Resistant Staphylococcus aureus
In the United States, some patients with CAP have been affected by a severe necrotizing bilateral pneumonia caused by community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA), a pathogen that seems more common in the United States than in Europe. Initially the descriptions about CA-MRSA were of patients with severe pneumonia and a high mortality, but more recently the spectrum of illness caused by this pathogen has expanded to include patients with milder illness, not all of whom need ICU care. 70 CA-MRSA differs from nosocomial MRSA and is a clonal disease, emanating from the USA 300 clone of S. aureus. 70 It can infect previously healthy individuals, and the classic clinical presentation of this pathogen causing CAP is as a complication of a preceding viral or influenza infection. The organism can lead to a severe, bilateral, necrotizing pneumonia, which may be related to staphylococcal virulence factors such as the Panton-Valentine leukocidin (PVL); thus therapy may need to involve both an antibacterial agent and an antitoxin-producing agent. 70 In the latest IDSA/ATS CAP guidelines, there was a recommendation to consider this pathogen in patients with severe CAP and a compatible clinical picture, but there was no recommendation to routinely cover this organism for all ICUadmitted patients. The role of this organism outside the United
States is yet to be determined, and, as mentioned, the spectrum of illness is expanding to include patients with nonsevere CAP.
Prognostic Scoring for Patients with CAP
The two best-studied and most widely used prediction rules for pneumonia severity are the Pneumonia Severity Index (PSI), which was developed by investigators in the United States, and the CURB-65 rule, a modification of a prognostic model developed by the British Thoracic Society. Community-Acquired Pneumonia Guidelines: A Global Perspective Niederman, Luna 303 one, and the latter not, current guidelines in the United States recognize the important role and validity of both approaches for assessing patient prognosis and for guiding the site of care decision (care at home, admission, or ICU care).
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The PSI uses multiple demographic and historical findings, physical findings, and laboratory data, each assigned a point score, and the total score is used to categorize patients into one of five classes, each with a different risk of death. This tool was developed to define mortality risk, but it has been applied to guide the site of care decision, with controversial results because it may underestimate severe illness in previously healthy individuals and overestimate severity in patients with advanced age and chronic illness. 59 The CURB-65 rule is simpler, using only five assessments: confusion (due to the pneumonia), blood urea nitrogen >7 mmol/L, respiratory rate 30 /min, blood pressure <90 mm Hg systolic or 60 mm diastolic, and age 65 years, each receiving 1 point, with scores falling between 0 and 5, and with mortality risk rising with the score. 60 In recent studies, both tools have worked well to identify patients at low risk of dying, but the CURB-65 score does not account for decompensated chronic illness as a result of CAP. 61, 62 In Japan, another tool, the A-DROP score has been used, which assesses patient age, dehydration, respiratory failure, orientation, and low blood pressure, and this tool performs similarly to the CURB-65.
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No prognostic scoring tools consider "social factors," such as whether the patient has a stable home environment for outpatient care, the ability to take oral medications, the absence of acute alcohol or drug intoxication, and stability of other acute and chronic medical problems. These social factors are likely to differ widely among countries, and based on such considerations, the decision about hospitalization for CAP is not uniform worldwide. It is not clear how to decide who should be admitted to the ICU, but the current US guidelines have recommended ICU admission for patients with either of one of two major criteria or three of several minor criteria. 37 The major criteria are need for mechanical ventilation and septic shock. The minor criteria are PaO 2 :FiO 2 ratio <250, respiratory rate >30/minute, confusion, multilobar infiltrates, systolic blood pressure (BP) <90 mm Hg despite aggressive fluid resuscitation, blood urea nitrogen (BUN) >20 mg/dL, leucopenia (<4000 cells/ mm 3 ), thrombocytopenia (<100,000 cells/mm 3 ), and hypothermia (<36°C). 35 Other findings in severe pneumonia are hyponatremia (<130 mEq/L) and an arterial pH <7.3, the latter being one of the most important indicators of need for ICU admission. One study in the United States that applied these criteria found that the presence of four minor criteria had a higher positive predictive value than three criteria, with a similar negative predictive value. 64 In that study, this rule outperformed other criteria for deciding the need for ICU admission.
Recommended Diagnostic Tests
In US CAP guidelines, 35 there is limited diagnostic testing recommended for outpatients, but for all patients, a chest radiograph should be used to establish the presence of pneumonia, if it can be obtained. In general, the US guidelines rely on empirical therapy, chosen on the basis of epidemiological risk factors for specific pathogens, and pathogendirected therapy guided by diagnostic testing is not the main approach. Thus the history for all patients should focus on epidemiological clues that suggest specific pathogens. Sputum Gram's stain and culture should be done prior to therapy but only if the sputum is of good quality and can be rapidly transported to a microbiology laboratory. Blood cultures should be limited to those with severe CAP and collected prior to the initiation of antibiotic therapy. Blood cultures should also be considered for those with cavitary infiltrates, leukopenia, active alcohol abuse, chronic liver disease, severe COPD, asplenia, and pleural effusion. Finally those with severe illness and those who have failed outpatient therapy should have Legionella and pneumococcal urinary antigen testing, and if intubated an endotracheal aspirate should be sent for culture. Routine serum serological testing is not recommended. 35 The recommendations in the latest European guidelines are similar, with limited testing recommended for outpatients. For inpatients, the European guidelines recommend blood cultures for all admitted patients 33 and also recommend urinary antigen testing for Legionella and pneumococcus in those with severe illness, but they do not recommend routine serological testing for atypical pathogens. The European guidelines also recommend consideration of molecular diagnostic methods for pneumococcus and viruses. In the past, European guidelines endorsed the use of biomarkers such as C-reactive protein (CRP) to guide the use of antibiotics, but the new guidelines are less definitive, recommending that CRP and procalcitonin (PCT) be considered to guide severity assessment but not making their measurement mandatory.
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The recommendation to limit the use of blood cultures in US guidelines is different from the approach in European guidelines but is based on a large Medicare study of 13,043 patients, which showed that it was possible to define risk factors for a true positive blood culture, and that blood cultures should only be drawn in patients with multiple risks to prevent the drawing of samples from patients whose incidence of false positive results exceeded the incidence of true positives. 65 These risks for a positive blood culture were absence of prior antibiotics and findings associated with severe illness such as systolic BP<90 mm Hg, fever <35 or > 40°C, pulse > 125/min, BUN > 30 mg/dL, serum sodium <130, WBC <5000 or >20,000.
Specific Therapy Recommendations in US Guidelines, Compared with Other Guidelines
The current IDSA/ATS guidelines for CAP divide patients into three groups: outpatients, those admitted to the hospital but not the ICU, and those admitted to the ICU. For each group of patients, there is a list of likely pathogens, and the initial empirical therapy is chosen with these organisms in mind (►Table 1). If a specific pathogen is subsequently identified by diagnostic testing, then therapy can be focused. In this scheme, it is also important to identify patients with HCAP and to exclude them from CAP management because these patients require their own management approach, with some needing therapy similar to CAP and others requiring therapy that is similar to that for nosocomial pneumonia. 66 As mentioned, European guidelines have rejected the concept of HCAP. However, in the United States, the concept may be valuable for several reasons, including the large number of patients residing in nursing homes, as well as the application of performance measures and the fact that HCAP patients are exempted from requiring the use of therapy compliant with CAP guidelines. The ability to treat these patients in whatever manner is deemed best is a benefit of being able to designate them as having HCAP and not CAP. In choosing empirical therapy for CAP, certain principles should guide therapy, but in North America, these principles are not the same as those used in parts of Europe and the United Kingdom. 1, 12, 18, 38, 67 The principles that apply to empirical therapy in US guidelines are: to give the first dose of therapy rapidly and before the patient leaves the emergency department; all patients should be treated for atypical pathogens and pneumococcus, plus other pathogens based on risk factors; monotherapy with macrolides can be used but should be limited to selected inpatients and outpatients with no cardiopulmonary disease or recent antibiotic therapy; anti-pseudomonal therapy should only be used for patients with pseudomonal risk factors; MRSA therapy (vancomycin/linezolid) should be used cautiously; and no ICU-admitted CAP patient should receive monotherapy. The greatest differences from European guidelines are the recommendation for routine atypical pathogen coverage in North America and a trend to use penicillins and to avoid quinolones in the United Kingdom. In addition, macrolide monotherapy is recommended more widely in the United States than in Europe (►Table 2).
In North American guidelines, for outpatients with no comorbid cardiopulmonary disease and no history of recent antibiotic use, therapy can be with an advanced macrolide (azithromycin or clarithromycin) or doxycycline. If the patient has comorbid illness or a history of recent antibiotic therapy (in the past 3 months), then DRSP is a concern, and therapy should be with a selected oral β-lactam (amoxicillin, amoxicillin/clavulanate, cefuroxime, or cefpodoxime) combined with a macrolide or doxycycline. 35 Alternative therapy for these patients at risk for DRSP would be an oral fluoroquinolone as monotherapy (gemifloxacin, levofloxacin, or moxifloxacin). If the patient has received an antibiotic in the past 3 months, then ideally an agent from a different class should be chosen to avoid the risk of repeated use of the same agent, which can promote the emergence of pneumococcal resistance. In contrast to these recommendations, European and British guidelines rely more on oral penicillins and tetracyclines for these patients, and place less emphasis on the need for macrolides, while discouraging the routine use of quinolones.
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For the non-ICU inpatient, therapy could be with an intravenous macrolide (azithromycin) alone, provided that the patient has no underlying cardiopulmonary disease and no risk factors for infection with DRSP, enteric gram-negatives, or anaerobes. Although not widely used, the efficacy of this approach has been documented in this population 56 For inpatients with cardiopulmonary disease or other risks for DRSP, and sometimes gram-negatives, therapy should be with either a selected intravenous β-lactam (cefotaxime, ceftriaxone, ampicillin/sulbactam, or ertapenem) combined with a macrolide or doxycycline, or, alternatively they can receive monotherapy with an intravenous anti-pneumococcal quinolone (levofloxacin or moxifloxacin). 35 In US guidelines, cefuroxime is not a recommended intravenous β-lactam Community-Acquired Pneumonia Guidelines: A Global Perspective Niederman, Luna 305
choice because of concerns of failure in the setting of in vitro resistance. This is not a concern in guidelines outside the United States. The latest European guidelines consider the addition of a macrolide to a β-lactam to be optional outside the ICU. They allow for the use of penicillin G as the β-lactam and have recently considered quinolone monotherapy to be an acceptable option. 33 When quinolones are used, the US guidelines recommend that levofloxacin be dosed at 750 mg per day to optimize antipneumococcal activity, similar to moxifloxacin. The European guidelines note that moxifloxacin has better antipneumococcal activity than levofloxacin and may make a good choice for sequential oral therapy following intravenous therapy because of its high bioavailability.
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In the ICU population, all individuals should be treated for DRSP and atypical pathogens, but only those with appropriate risk factors (corticosteroids, broad spectrum antibiotics for more than 1 week in the past month, malnutrition, or structural lung disease such as bronchiectasis) should have coverage for Pseudomonas aeruginosa. In addition, no ICU-admitted patient should ever receive empirical monotherapy with any agent, including a quinolone. Limited data from Europe comparing quinolone monotherapy to combination therapy in severely ill patients have shown that monotherapy (with levofloxacin) may not be as effective as combination therapy for patients in shock and for those treated with mechanical ventilation. 68 In addition, in one US study of patients with more severe illness (PSI class V), quinolone monotherapy had twice as high a mortality as the use of a β-lactam/ macrolide combination. 69 For patients without pseudomonal risk factors, therapy should be with a selected intravenous β-lactam (cefotaxime, ceftriaxone, or ampicillin/sulbactam), combined with either an intravenous macrolide or an intravenous quinolone (levofloxacin or moxifloxacin). For patients with pseudomonal risk factors, therapy can be with a two-drug regimen, using an antipseudomonal β-lactam (cefepime, imipenem, meropenem, piperacillin/tazobactam) plus ciprofloxacin or high-dose levofloxacin (750 mg daily if normal renal function), or alternatively, with a three-drug regimen, using an antipseudomonal β-lactam plus an aminoglycoside plus either an intravenous nonpseudomonal quinolone or macrolide. There are no good studies of severe CAP regimens in patients who are penicillin allergic, but the general recommendation for severe CAP, without pseudomonal risks, is to use aztreonam plus an antipneumococcal quinolone. If pseudomonal risks are present, then the same severe CAP regimens as already described should be used, replacing the antipseudomonal β-lactam with aztreonam. Although European guidelines support the idea of combination therapy for severe CAP, they do permit the use of quinolone monotherapy for patients without septic shock.
In addition to the therapy regimens discussed, some patients with severe CAP, particularly after an episode of influenza, need added coverage for S. aureus, including MRSA. Optimal therapy has not been defined, and vancomycin alone may not be sufficient and has led to clinical failure, presumably because it is not active against the PVL toxin that accompanies community-acquired MRSA. For that reason, it may be necessary to add clindamycin to vancomycin or to use linezolid (with rifampin in severe illness) because both of these latter agents can inhibit toxin production. 70 The current guidelines do not offer a specific recommendation on the need for antitoxin agents if community-acquired MRSA is being treated. This organism is not common in Europe and it is not included in severe CAP recommendations from those countries.
Performance Measures
In the United States, a recent development has been the promotion of publicly reported performance measures for hospitalized patients, intended to assure a minimum standard of care. The latest IDSA/ATS guidelines have addressed these performance measures, endorsing some, but rejecting others, particularly the standard related to the timing of antibiotic administration. 35 For patients with CAP, Medicare This approach has led to a variety of adverse, unintended consequences, best illustrated by the previous standard of requiring all patients to receive their first dose of antibiotics within 4 hours of arrival to the hospital, a standard that was modified to extend to 6 hours. Although retrospectively collected data have shown a lower mortality for patients given therapy within 4 hours, compared with those given therapy later, the explanation may not be timely administration alone. 71 It is possible that delay in therapy may be a surrogate marker for patients with diagnostic uncertainty and of patients with impaired host responses who have indistinct clinical presentations and thus are not easily recognized as having pneumonia. 72 In addition, when hospitals have increased the number of patients getting early antibiotics, in an effort to comply with core measures, there are data to suggest that there are more patients who are given timely therapy who do not actually have pneumonia, than in the period before such an effort at timely therapy was made.
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In addition, some of the patients given this timely therapy did not have pneumonia, yet developed antibiotic complications such as antibiotic-associated colitis.
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Although the standard for pneumococcal vaccination seems appropriate, when the vaccine has been used in children it has led to unintended consequences, some useful, and some not. Initially, widespread use of the seven-valent conjugate vaccine in children led to "herd immunity" in the older caregivers of vaccinated children, with a decline in the frequency of infection by vaccinated strains. 75 However, more recently, in the children who have been vaccinated, there has been an emergence of "replacement strains," with infection being caused by pneumococcal strains that are not included in the vaccine, some of which have led to necrotizing pneumonia.
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Guidelines outside the United States, including the recently published European guidelines, have not formally included performance measures, and the value of these standards needs careful consideration. The 2007 US guidelines endorse four performance measures, which do not include all of the Medicare core measures. 35 These are use of empirical therapy that is consistent with guideline recommendations because these therapies have been shown to reduce cost, length of stay, and mortality; giving the first dose of therapy in the emergency department, after establishing the diagnosis of CAP (but there is no endorsement of a specific time period for administration); collecting data about CAP mortality and the need for ICU transfer after admission to a medical ward; determining how many at-risk patients receive pneumococcal and influenza vaccine.
In the end, it may be necessary for all guidelines to consider performance measures because it has been well demonstrated that the mere presence of guidelines leads to little change in behavior. If guidelines do improve outcomes, then there should be some monitoring of whether guidelines are used and of the outcomes and benefits that follow from their use. However, in order for this to occur, we will need to better understand how to implement guideline recommendations. One US study showed that the best implementation and outcomes occurred when the presence of a guideline was supplemented by a clinical champion who prospectively intervened to make sure that recommendations were being followed. 77 Although this approach worked in one hospital it is clear that each health care system will need to approach Community-Acquired Pneumonia Guidelines: A Global Perspective Niederman, Luna 307 implementation in a unique way, and this may be the greatest justification for developing guidelines unique to each country so that there will be maximum "buy in" when efforts are made to implement these guidelines to improve patient outcomes.
